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ON  Tim  DELATIONS  BETWEEN  STOMATITIS  PUSTULOSA  CONTA¬ 
GIOSA  IN  TIL’:  HOilSE  AND  POX  IN  DOMESTIC  ANIMALS  AND 

HUMANS 


Professor  Dr.  W.  Zwick,  of  the 
Veterniary  Medical  Clinic  end  the 
Institute  of  Animal  Diseases,  Gies¬ 
sen  University  (Modizinische  Vete- 
rinaerklinik  und  Tierseuchen-Insti- 
tut  der  Universitaet  Giessen). 

(A  lecture  accompanied  with  projected  slides) 

Presented  at  the  88th  meeting  of  the  Association 
of  German  Natural  Scientists  and  Physicians  (Gc- 
sellschaft  Dcutschcr  Naturforscher  und  Aerzte), 
in  Innsbruck. 


Stomatitis  pustulosa  contagiosa  is  a  relatively  rarely  occurring 
infectious  disasc  of  horses  that  may  be  recognized  by  small  nodules  of  pin¬ 
head  to  pea  size  at  the  somewhat  reddened  and  swollen  mucous  tissue  of  the 
mou tii •  The  small  nodules  develop  continuously  until  they  more  or  less  fully 
cover  the  mucous  tissue  of  the  lips,  the  corners  of  the  lips,  the  gum,  the 
cheek:;,  the  tongue,  especially  the  area  of  the  snail  tongue  band  and  the 
bottom  surface  and  sides  of  the  tongue.  The  small  nodules  rapidly  develop 
■into  smell  blisters  with  a  clear,  serum-like  content.  The  content  of  these 
email  blisters  becomes  turbid  after  a  short  period  of  time,  thereby  trans¬ 
forming  the  blister  into  n  pustule.  In  the  small  blister  or  pustula  stage, 
ulcers  develop  at  the  blister  top  after  the  latter  breaks:  the  base  of  those 
blisters  deepens  and  the  ulcer  consists  of  slightly  bleeding  granulation 
tissue.  The  ulcers  heal  relatively  fast  and  leave  a  whitish  scar  which,  in 
due  course,  becomes  invisible.  The  changes  in  the  mucous  tissue  arc  accom¬ 
panied  by  more  or  less  pronounced  swelling  of  the  lips,  the  cheeks,  and  the 
submaxillar  lymphal  nodes. 


rl’ncr  Ticracrztliche  Wochen- 
f'fiLi— mL  (Berlin  Weekly  on  Vete¬ 
rinary  Medicine),  Vol.  AO,  No. 
52,  2o  December  1924,  pp.  757- 
7ul, 
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The  internal  body  temperature  of  the  afflicted  horse  is  somewhat 
higher  than  normal  at  the  beginning  and  during  the  pustule  stage;  however, 
it  quickly  returns  to  normal  at  the  end  of  this  stage.  In  other  respects, 
the  general  attitude  of  the  animals  is  hardly  affected  at  all.  However,  the 
<ie;. ire  to  cat  is  more  or  less  affected,  depending  on  the  extent  of  the  pre¬ 
vailing  off lorcscence;  a  flow  of  saliva  and  a  foul  mouth-odor  is  also  evi¬ 
dent  in  the  course  of  the  disease. 

If  the  process  extends  to  the  nasal  mucous  membrane,  nodules  anil 
pustules  develop  at  the  reddened  and  swollen  nasal  mucous  membrane  on  the 
inner  surface  of  the  nasal  wing,  less  often  at  the  sidewall  of  the  nose,  and 
-almost  always  in  the  vicinity  of  the  boundary  of  the  general  cover.  This 
papulous  and  pustulous  inflammation  of  the  nose  is  accompanied  by  a  slimy- 
pussy  nasal  discharge.  Less  frequently,  the  conjunctival  tissue  of  the  eyes 
and  even  the  cornea  itself  are  afflicted.  In  addition,  the  described  cl.u.i- 
cs  sometimes  develop  at  the  mucous  membrane  of  the  anterior  cranal  auricle 
nd  of  the  vaginal  lips.  Furthermore,  nodules,  small  blisters,  pustules,  and 
ulcers  may  develop  on  the  skin.  The  skin  areas  afflicted  nay  include  the 
lips,  the  nasal  wings,  the  checks,  the  breast,  the  forearm,  the  intestinal 
area,  the  anal  area,  the  reproductive  organs,  the  area  of  the  thigh.,  and  es¬ 
pecially  the  fetlock.  The  number  of  skin  efflorescence  varies  within  very 
wide  limits.  In  some  instances  there  are  only  a  few  single  ones,  and  in  some 
other  instances  they  are  scattered  ever  the  entire  body. 

As  a  rule,  the  course  of  the  disease  is  benign;  within  1C-1A  days, 
in  some  rare  cases  after  3-A  weeks,  the  animal  recovers.  In  exceptional  ea¬ 
ses,  the  disease  takes  cn  unfavorable,  lethal  course.  Klosc  reported  recent  1; 
on  sue.,  a  case  at  the  Frochncr  clinic. 

There  arc  divergent  views  among  the  doctors  of  veterinary  medic --.le 
with  respect  to  the  nature  of  the  disease.  Whereas  French  experts  held  tin: 
vi.’.'  since  a  long  time  (i^rosse,  Leblanc,  Bouley)  that  the  disease  must  j- 
c  ons  ’’  dcred  an  equine  pox  and  is  tnc  same  as  ehe  disease  celled  ’grease'  ana 
'sore  heels'  by  Jenner  --  the  cisease  that  Jenner  considers  as  a  successor 
of  cattle  pox  and  found  to  bo  transraittablc  by  Loy  in  lb02  iror.i  horse  to 
cuttle  and  thence  to  the  human  --  and  whereas  this  disease  has  no  name  of  i. i r. 
ov.-ii  in  France  and  is  simply  called  as  a  'horse  pox,'  the  Germans  hold  an  en¬ 
tirely  different  view.  In  Germany,  the  disease  is  called  'stomatitis  pm,  tu- 
1  contagiosa ,  *  a  tern  originated  by  Eggcling  and  Ellcnbcrgcr,  and  edip.-v 
by  i’r’  edborger ;  it  '..or.  subsequently  extended  by  Dieckorhoff  as  'stOf.a.ti  tin 
u -  d. n.ctitis  pustulosa  contagiosa'  since  it  is  not  restricted  solely  _o 
the  m- icons  membranes .  iiggcling  and  nllenberger  gave  a  very  detailed  de.scri.p- 
t  i  on  or  the  di  seasc  in  t'.ic  year  of  lo 78.  They  also  observed  spontaneous  tear, 
for  of  the  disease  to  humans.  They  also  succeeded  to  transfer  s  toun ,.  j.  t  i  s  pus 
tuiosa  artificially  to  horses,  cattle,  humans,  sheep,  and  hogs,  who  rear,  the 
susceptibility  of  goats,  rabbits,  and  dogs  remained  an  unsolved  question, 
j t’edberger  succeeded  in  transferring  stomatitis  to  horses,  to  a  cattle,  to 
a  .hoop,  and  to  a  chicken;  in  the  case  oi  the  latter,  there  developed  a  pox¬ 
like  rash  at  the  crest. 


.r,  by  .i.j.jo’.  I  .v;  and  wil..-n'. cr,;.:v  vith  r  cspa.:!:  .  ■ 


pustu  i con!-; 
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i  tiv'i  by  ;.!>  o,-.  in  co-.uect.ion  c  publico  t  ion  o.'  j'lv'-  'rv. 

:  doa-ribcd  r.n  outbreak  of  equine  pox  whore  die  slc;>  of  t-v.  po:; 

:  ’ .  V-  ,  tic  -..ton ill  c  .r;i  this  o.:  '.break  J.r.volvad  opp i.-ox  ly  korr-  . 

t.  .  ^ -lit .  c 1  i<i i  v  L l!.  '.i.rs  report,  l£;;gcling  ano  Jilcuborger  ro.T.  rkod:  "'i. i : i:  uw- 
h  -1  and  pus i.u  1  cs  observed  by  us  under  the  ;.-.i crus cope  cannot  bo  confusao 
v  i.  i. :  pi-::."  Thus,  they  definitely  rejected  the  pox- like  nature  of  the  disease. 

"riec'.bcrger  r.icomr.', ended  rlu;  Lent  'pox  affliction'  for  the  disease 
c  .'n',  .i crossed  that  he  selected  this  term  to  dlfferontif.ee  it  from  reel  pox. 
j  ’  ic'.-.er'.iof  f  ...  [sentence  not  completed  in  original  source] 

De  Jong  reported  in  191c-  the  results  of  his  experimental  investi¬ 
gation};  on  the  relations  between  the  disease  under  discussion  and  pox  in  dw- 
u.'xtic  animals  and  humans.  During  an  outbreak  of  stomatitis  pustulosa  conta- 
;,i  o:,t  teiong  army  horses  in  the  Netherlands  he  also  definitely  rejected  n 
pex-lika  nature  for  the  disease,  by  statin';  that  whereas  the  artificial  vac- 
c  I  ti.-,  tab  J 1 1  ty  of  the  variola  and  the  vaccine  to  horses  cannot  bo  denied,  there 
is  still  nothin-  known  about  the  pox  transmitted  to  horses  by  natural  in¬ 
fection.  lie  succeeded  in  transvaccinating  the  disease  onto  healthy  horses, 
cattle,  rabbits,  and  humans,  whereby  che  stomatitis  material  created  the 
se..:e  nodules  and  pustules  on  the  skin  as  were  observed  on  the  mucous  memb¬ 
rane  of  the  lip.  The  Infection  material  employed  proved  to  remain  infectious 
even  after  passage  through  Chamberland  filters  L  and  F.  In  addition,  dc  Jor.;; 
v as  able  to  produce  the  syndrome  of  stomatitis  pustulosa  contagiosa  in  hor¬ 
ses  by  the  vaccine  obtained  from  cattle.  He  also  proved  that  the  horse  that 
wos  afflicted  with  natural  stomatitis  pustuloia  contagiosa  became  immune  to 
the  vaccine.  The  same  pox  eruption  could  be  induced  in  the  calf  and  the  rab¬ 
bit  with  stomatitis  material  and  vaccine.  Rabbits  that  were  vaccinated  with 
the  vaccine  showed  an  early  reaction  upon  revaccination  with  stomatitis  ma¬ 
terial.  Guarniori  particles  could  be  identified  in  rabbits  after  transfer  of 
stomatitis  virus  to  the  corneal  tissue.  De  Jong  further  proved  that  the  vac¬ 
cine  obtained  from  horse  through  cattle  is  equally  suitable  for  creating  a 
pox  vaccine  for  humans,  and  the  usual  revaccination  reaction  is  shown  in 
humans  who  were  prevaccinatcd  in  this  manner.  The  investigations  of  de  Jong 
culminate  in  the  conclusion  that  equine  stomatitis  pustulosa  contagiosa  is 
in  fact  the  most  frequently  occurring  form  of  the  Jennerian  equine  pox. 

Van  llcolsbergen  also  initiated  studies  on  the  relations  between 
stomatitis  pustulosa  contagiosa  in  horses  and  pox  in  domestic  animals  ,  and 
between  the  various  pox  types  in  the  different  domestic  animals,  lie  confir¬ 
med  the  findings  of  de  Jong,  and  considered  it  likely  that  the  viruses  from 
variola,  vaccine,  spontaneous  cattle  pox,  stomatitis  cqui,  poultry  pox,  poultry 
diphthcr la,  are  variations  of  the  same  original  virus.  Van  llcalsbcrgon  suc¬ 
cessfully  transferred  the  virus  of  stomatitis  pustulosa  contagiosa  from  hor¬ 
ses  to  chicken,  and  vice  versa,  using  poultry  pox  material  in  the  latter  case. 
Chicken  in  which  pox  developed  at  the  crest  following  vaccination  with  stoma¬ 
titis  material,  on  the  other  hand,  were  not  immune  against  subsequent  infection 


« 


wi  Lh  natural  poultry  pox.  The  vaccine  virus  behaves  differently  in  this  con¬ 
nection:  it  securely  protected  the  poultry  against  the  virus  of  poultry  pox 
and  st  oi, vs  Li  tis  to  a  certain  degree.  Van  Hcolsbcrgon  attributes  the  strongest 
tin; nm i  satory  effectiveness  to  it  among  the  viruses  of  the  various  po::  typos. 

r  wot 


Fig.  1.  Stomatitis  pustulosa  con-  Fig.  2,  Pox  in  a  calf  after  vncci- 

tagiosa  in  the  horse  nation  with  stomatitis  virus  on  24 

March  1924.  Picture  was  taken  on 
29  March  1924. 

Toth,  who  was  also  active  in  studies  in  this  field  and  who  insti¬ 
tuted  numerous  transfer  tests,  concluded  that  there  are  near-etiological 
relations  between  stomatitis  pustulosa  contagiosa  of  the  horse  anu  the  va¬ 
riola  vaccine,  whereas  cattle  and  poultry  pox  are  etiologically  quite  dif¬ 
ferent  diseases,  and  that  there  is  no  etiological  relation  between  cattle 
aud  sheep  pox. 

During  March  of  this  year,  I  had  an  opportunity  to  perform  some 
tests  on  a  horse  that  was  afflicted  with  stomatitis  pustulosa  contagiosa, 
at  the  clinic  for  veterinary  medicine,  I  shall  now  present  a  brief  report 
about  these  tests.  The  horse  chowed  the  usual  symptoms  of  the  disease.  One 
could  see  small,  about  lentil-sired  nodules  and  pustules,  that  partly  exhi¬ 
bited  erosions  at  the  top',  at  the  internal  surfaces  of  the  upper  and  the 
lower  lip,  especially  at  the  mucous  membrane  of  the  latter.  The  nodules, 
pustules,  and  ulcers  were  found  In  especial  abundance  at  the  mucous  membrane 
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vaccination  with  stomatitis  virus 
ou  24  March  1924.  Picture  wes 
taken  on  29  March  1924. 


Fis.  4.  Pox  in  the  chicken  after 
vaccination  with  stomatitis  virus 
on  2  April  1924.  Picture  was  taken 
on  S  April  1924, 


the  followin..  transfer  e:  pertinents  were  conducted  with  diseased 
uouih  mucous  membrane  scraped  off  from  this  horse: 

r  1)  onto  the  mouth  mucous  membrane  of  a  horse.  In  this  horse,  only 
..  very  .B),  but  very  typical,  pustules  developed  about  four  days  later. 

2)  onto  the  skin  of  a  calf.  Very  beautiful  papellac  and  pustules 
enveloped  :n  the  calf  5-4  days  later.  They  were  clearly  recognizable  as  oo>: 
or.  .ne  oasts  o.  their  general  appearance  and  the  central  depression. 

2)  the  transfer  tests  with  the  stomatitis  material  onto  the  skin 
o.  two  ra.ious  have  also  shown  positive  results.  The  rabbits  exhibited  the 
typical  picture  for  vaccination  pox. 

Med-.  Lionel  artificial  infections  --  involving  a  sheep,  a  ho-  r 
tw°  fobbits^a  human,  and  a  chicken  --  were  performed  with  the  stomati- 
L  ...,  ma \c  *.  obtained  through  the  cattle,  A  summary  is  presented  below  of 
P o n i Live  transfer  experiments* 
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NOT  REPROduu 


Positive  transfer  cvpcvli-.iont*  with  virus  of  stomatitis 
pustuloan  contagiosa  equi 


(1)  9** 

ftM  tft* 

_  .  .  *lWt9tY 

/t.jrm* 

Legend:  1)  horse;  2)  calf;  3)  rabbit;  A)  chicken;  5)  sheep; 
b)  rabbit,  cutaneous;  7)  rabbit,  cornual;  G)  oo,;; 

H)  hog;  10)  huroan. 
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5.  Po:-:  in  sheep  after  vaccination 
stomatitis  vims  after  passage 
gl  a  calf.  Vaccinated  on  2  April 
picture  taken  on  7  April  192A 


Fig.  o.  Guarniert  particles  in  t’.-.u 
cornea  ot  the  rabbit,  three  day:; 
after  vaccination  with  scoi.a title 
virus  after  passage  through  a  calf 
Vaccinated  on  4  April  1924;  enue- 
♦  lcation  on  7  April  ib24;  picture 
taken  on  14  April  i92A. 


NOT  REPRODUCIBLi 


I  WOT  REPRODUCIBLE 


7.  '.’ox  in  C!'o  cl 07,  after  vacc  -  Fir,,  o.  Pc::  in  c  c'.ti  c':  n  truer 

•nac'on  u U:.  r.  totiucicis  virus  it  ter  vaccination  with  vaccine,  V..cc»  - 

p.-:.:r.v.;;c  crroii,;!;  a  calf.  Vaccinated  nnted  on  2'-  July  lvkd;  picture 

on  i'J  /oril  li/ih;  pie  dive  taken  on  taken  on  2  August  Ivlin. 

A 7  ,'rn  i.i  102  . 


The  vrcci.nr.ti on  ot  the  sheep,  the 


. O” ,  end  the  cop 


:10  V.  or 


on 


ah - n  in  Luc  ventral  sto.iacn  area  otter  first  scarifying  the  skin. 


In  the  rabbit,  vaccination  was  perforated  at  tkc  t«opllarcd  skin 
o:.  tkn  dock;  in  tkc  ber.v.n,  ot  the  depilated  skin  of  cue  arm;  and  in  cite  c'  - 
eken,  r. L  the.  crest  end  the  tl.roat  flap.  Pronounced  pocks  developed  in  all 
of  t  es  c  r.nv.-.xls  within  d-6  days.  They  developed  especially  clearly  in  the 
dop,  the  rabbit,  and  the  chicken.  In  the  huucn  (I  have  vaccinated  myself) 
the  typical  po"  did  not  develop.  In  thin  particular  instance,  this  was  the 
result  of  several  prior  vaccinations  against  pox.  There  was  a  reaction,  how¬ 
ever,  of  the  type  usually  seen  in  revacci nations,  characterized  by  an  acce¬ 
lerated  area  formation. 


The  task  now  was  to  verify  the  pox  nature  of  the  artificially  crea¬ 
ted  efflorescences.  This  was  accomplished  by  sup rovacci nation  of  the  ctomn- 
ihr.'a  vaccine  virus  on  the  corner,  of  c  rabbit  for  identification  ot  Guarnicri 
particles.  As  it  is  well  known,  the  Guarnicri  particles;  arc  bodily  manifes- 
t, -cions  that  occur  as  cell-reaction  products  --  accorcins  to  present  inter- 
p'.v.cceion  --  in  the  cpichclal  cells  ot  the  pox-virus  vaccinated  cornea  of 
the  rabbit.  These  particles  are  considered  as  specific  for  pox.  They  were 
indeed  identified  and  thus  the  pox-nature  of  the  stomatitis  virus  was  veri¬ 
fied. 
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inpvy  vaccination,  i.e.,  only  three  snail  papilla.'.  developed  and  t’.;cn  disap¬ 
peared  two  days  In!  ur.  In  this  conn:ot(on,  *  i  should  be  nan  l ioivd  that  I  h » 
vaccine  employed  Lti  the  after-vaccination  \.?o  fully  v(  rulont,  in;  shown  by 
control  tests  on  rabbits.  Tno  result  of  the  immunity  examination  a^voi;  with 
that  rv'. ported  by  van  Hoc  1  she  t;;* it,  who  was  able  to  show  that  o  cn  1C  that  bod 
been  vaccinated  with  stomatitis  virus  lies  a  considerable  degree  o',  immunity 
against  the  vaccine  virus. 

--t  In  the  other  animals  provacclnated  with  stomatitis  material,  where 

the  vaccination  result  was  positive,  the  Immunity  test  was  performed  only  2 
and  4  months  after  the  previous  vaccination.  /.II  animals,  except  the  do g,  fai¬ 
led  to  react  to  this  vaccination.  Even  in  the  dog  there  were  only  six  very 
small  puatuleB.  According  to  these  experiments,  therefore,  the  stomatitis  vi¬ 
rus  exhibited  a  clear  iunruni.sotory  effect  against  the  vaccine.  The  following 
table  provides  A  view  of  the  immunization  tests. 

Immunization  tests 


Experimental 
animals  | 

Vaccination  with  stoma¬ 
titis  material 

Result 

Af  tcrvaccinatlon 
vaccine 

Result 

Calf  1 

iu  March  1924  + 

|  5  April  1924,  e 

Horse  ! 

24  March  1924  + 

25  July  1924  - 

Rabbit  No.  1  | 

4  April  1924  + 

22  Kay  1924  - 

Rabbit  No,  2 

4  April  1924  + 

22  May  192/i  - 

Chicken 

2  April  1924  + 

S  May  1924  - 

Sheep 

2  April  1?24  + 

26  July  1924  - 

Rabbit  No.  3 

31  March  1924  + 

22  Kay  1924- 

Rabbit  No.  A 

31  March  1924  + 

22  May  1924  - 

Dog 

10  April  1924  + 

26  July  1924  + 

Nog 

14  April  1924  + 

26  July  1924  - 

The  test  results  reported  arc  parallel  with  chose  given  by  Un  Jong, 
van  Ueelsbergun,  and  partly  also  with  those  given  by  Toth.  They  show 

1)  that  stomatitis  pustulosa  contagiosa  in  the  horse  is  to  be  con¬ 
sidered  as  a  pox; 

2)  that  there  is  a  close  relation  between  this  disease  and  cattle 
pox,  and,  furthermore,  when  we  consider  also  the  results  of  Cins  and  Toyoda, 
there  Is  a  close  relation  between  the  pox  of  the  various  domestic  animals  and 
chat  of  the  human. 
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■  ,  >  1  pec  1.  ’(  i'.i.y,  )  .S  Luc  r^’lCLi.OV,  L ;  r  poX  C. 

-■  1  J  !>;’  of  ;>>>,:  ?  ,.rc  po'.t  l  ivy  pox  r.d  l  hurt  . '  i ;  i  ^  poiil'. 

i  -  '  ■  j.,-.-  .•  a r»  pox  I  n  ’  do-tst !  c  .lr.  ?  Such  /el.:  t  ,>rr.  .-re 

w.v. '  l  very  recently  deni  ed,  «.s  I  have  non.ior.oU  a  l  ready,  I  was  able  to 
Lin  nsfvr  (.he  rtomuci l  J vi  r.is  lo  oh  I  .  ’/.on.,  ns  •.•/..*  b c .*.•  ;;/ule- 

.  0  “  ; i .  ,L 1  ‘ '  l  .  1j < j  0 . .  1 1  ' !.  :  ." .  ,  . .  ]'o  .  r  S  t . . , v.  1.  ' \ :  ;  ll.'i1  .“M  .  I  -  .  L  '  ,  » n>  — 


.  '  1  1  ,  ■  ' {  C  ■  ■■  O  p  J  .  t  *  ■  >  ■  i  .  i  ■  e 1 S .  .  1  ./  ■  '■  i . .  ,  I-..  Jl'.’.piv.iCip'  |  C  i  0 . 

n l  i in  :o:v;  ...  C>  ;'.o  v  I  o*  po.iUr;  po:.,  and  .-to:uU  'It.. 

In  -  the  r.aL'i  •/.“i  .  I  have  L r !. ed  .vpc.".adly  to  reproduce 

« ;  i -Ox'cvft r ,  £  .'oh'  ••vet:  or.  w-'ccess  .  It  should  ;u.-  noted,  ’..O'.-'.'Wr,  th 
■  be  positive  tea.  Ibr  of  van  are  proof  u,  where;. s  wy  no 


live  *,  results  re  not.  My  rope.-  t««l  attempts  to  supravaee 
try  po::  or, to  (ho  ski/,  of  the  rabbit  and  then  to  the  corneal 
>\v.  hit,  to  ha  able  to  identify  the  Guarnicri.  p.-rLiclos,  wore 
In  add’ Linn,  the  test.1,  of  van  ilnelsboryoa  rut  Toth,  {>  >!. 


inn to  l!  o  poul- 
tissus  of  the 
also  unsuccess* 
to  :n  i  xe 


aga 1  ns  t  pool  try  po.-.  rh  c.ui  -atJ  i  ls  vins,  w.um  also  unsuccessful.  .h.-rens, 
ho-.v.ver,  van  lleol  sborgen  is  non  e  the loss  inclined  to  see  relations  be  it. eon 
poultry  pox  and  poultry  dipht.'ria  on  the  one  hand  and  cattle  po:.  on  the  other 
liar,.:  --  especially  since  ho  vas  able  to  provide  reasonably  hiy.h  l;.-  iusvi  Uy 
against  poultry  pox  virus  with  the  vaccine  virus  ,  --  Toth  believes  that 
cattle  and  poultry  po::  are  two  ctiolosically  entirely  different  diseases 
since  they  do  not  mutually  confer  iaraunity .  Thus,  there  exists  a  yrp  be¬ 
tween  the  two  views.  My  additional  tests  to  effect  clarification  did.  not  so 
far  flourish  sufficiently  to  permit  tic  to  form  a  clear  opinion  for  settling 
this  divergence  of  views.  On  the  other  hand,  Toyoda  succeeded  at  the  labora¬ 
tory  of  Gins  to  transsrow  the  poultry  pox  virus  through  the  chicken,  the 
rabbit,  and  the  guinea  pij  onto  humans  and  sheep,  tie  finds  that  poultry  pox 
is  transferable  to  rabbits  and  guinea  pigs,  with  the  same  histological  chan¬ 
ges  taking  place  in  the  process  as  after  vaccination  with  cattle  pox.  It 
should  be  noted,  however,  that  Toyoda  could  attain  only  an  incomplete  degree 
of  ii.v.minity  against  poultry  pox  with  vaccinated  sheep  pox  lymphcs  and  voc- 
cir.u;  on  the  other  hand,  he  was  able  to  attain  complete  immunity  with  the 
poultry  pox  virus  through  passage  in  rabbits  both  in  a  child  and  a  chicken, 
Ir.e.iunity  could  bo  also  attained  in  the  human  and  in  sheep  by  precreatinent 
with  cattle  pox  l\mphes  against  poultry  pox. 


If  one  desires  to  summariae  the  results  of  all  recent  test.;  on  the 
relation  between  the  various  pox  types,  it  may  bo  concluded  that  there  arc 
indeed  close  relations  between  these,  that  the  pox  varieties  of  the  various 
domestic  animals,  including  poutry  pox  and  diphteria,  are  nothing  else  than 
local  varieties  of  a  pox  virus  that  probably  originated  from  the  human. 
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*  Mote  r.ado  vdule  cor  rac  liny,  the  Calley:  In  a  subsequent ly  ottenpeed  trin 
it  be.T..;ie  possible  to  etfccc  transfer  of  poultry  diphteria  onto  the  cornc 
oi  the  rabbit,  and  to  identify  tne  Guarnicri  particles. 


